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Appendix A

Technology Assessment

Economic evaluation of alternative digester technologies applied to prospective digester
projects for the dairies of King County.  Includes three technologies applied through a
wide range of project sizes, from a single farm to the total dairy cow census of the
county.
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Throughout the digester feasibility report and throughout this appendix, various tables and charts are presented
which originate from the copyrighted software product “Economic Feasibility of Biogas Recovery and
Utilization”.  The software was developed by EnRRG specifically to evaluate prospective anaerobic digester
projects such as those in King County, and has evolved through years of use in various potential projects.

The computer model uses a combination of technical and economic equations to mimic the thought process for evaluating
economic phenomena.  Capital costs are simulated by modeling the individual components, sizing them according to the
relevant technical equations and pricing them through application of economic values.  Income and operating costs are based
upon materials volumes calculated within the technical model, and unit costs/prices which may be unique to a specific
project.

The model relies on various databases as a source of “standard” technical and economic factors from which to perform the
calculations.  Standard values can be used unchanged or they can be modified by the researcher as more appropriate data are
assembled for a particular project.  In this manner, a “primitive” evaluation for a project can be performed very quickly using
standard, database derived, values for all but the most basic of descriptive factors.  As, and if, the project evolves, the starting
point values can be replaced by actual data which more accurately describe the project, or project scenario, being evaluated.

Exhibit A-1 – Differentiating Factors for Technology Assessment

Three technologies were evaluated and compared as part of this study.  The comparison was accomplished by
changing a minimum of factors which describe the critical differences between the three cases.  Of the four
factors varied, three are technical factors and one is an economic factor.  Those factors and their values used in the
evaluation are shown in Exhibit A-1 above.  Another differentiating consideration between the cases,  which is
done automatically by the model, is that the digester vessel for the plug flow technology is constructed in-ground
from concrete while the containment vessels for the two mixed digester technologies are constructed from above-
ground glass-fused-to-steel tanks.
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Exhibit A-2 – Waste Characteristics Database



Technology Assessment Appendix A - 5



Technology Assessment Appendix A - 6

The table above illustrates the database for characterizing waste materials which can be inputs for an anaerobic digester.  For
this project, the values for “lactating cow” and “dry cow” were used, as well as that for wood shavings.  After an item is
selected from the standard database it can be further modified to more accurately reflect the conditions found with the
particular project under study. 



Technology Assessment Appendix A - 7

Exhibit A-3 -- Examples of Basic Technical Calculations

The two tables above illustrate the calculative process involved in transforming animal numbers into daily volatile solids,
digester vessel sizing, daily biogas production, daily electricity production and generator sizing.  Numbers in blue text are
technical factors, which are very critical components of the digestion process for converting waste (volatile solids) to energy.
In all of the reports produced from the model, any number that is printed in blue is one that can be varied to suit the project
scenario being evaluated.  
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Exhibit A-4 – Plug Flow Digester Calculations
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Exhibit A-5 – Mixed Mesophilic Digester Calculations
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Exhibit A-6 – Mixed Thermophilic Digester Calculations
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Exhibit A-7 – Summary of Digester Attributes by Technology and Size
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Exhibit A-8 – Technology Comparison Charts
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Exhibit A-8  (Continued) – Technology Comparison Charts
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Exhibit A-8 (Continued)– Technology Comparison Charts




